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yf=->A**»*Lfe*»?Hf*:m»Ji. lEHSfeWi 

IE«S£lS**fl!>*&IE«fc3rSfcM I Fi£# : f«5()0 
W±2000WTO* y X?- U>^y □ — ;|/*ln*.fc*^IE 

a^fflt^o y?9/*^&&i> , 'H:y? i ?ix&M-£ft& 
i~i20x^u>7t-^-> K^ffi^-rs^y^v^/i/x- 

¥ mteWMM&mffiz-etcmfrs&z y a<h y 
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DNH1] X5 1 U>t|-+->K30~95 ; E;1/%, ffiffflc 
S-^Jtl~l2C»x^ U>**-> F¥t*?It5^U ~y~J 

Ut±Oft«-&#tc«HiHe*i: LT y**A*fi***Lfc 
«#?gtf*«a?Jtf, IE«5S«fl»ltf £ LI/<ti>^^ 

Kfb»vxo 5 (x=2~2. 5). a3<fctfa**tt*fc?#68:s»& 

WMVSa X^U>;t*>'K30~95 : E/l/°/<K {PJMfC 

Mnig 1 ~ 1 20X5 1 u > * + -> k wr ^ ? y -> =j 

;Ux-t 1 ;I/5~70 : E;I/%^6^:^Sm¥±£i^m^100^ 

m^m^mmn. ¥±£j^?s^5ooj.x±2oooj-xto7K 

y X5 1 V fcte^Qx-T^Mb"^ iEffi 

St^ff LT/ ^ 5*9 A^{b«![lVx05 ( X =2~2. 

m-&jti~i2ox^ u^+v- KJMftj&wrs? y 

/l/x— 7 1 ;U5~69 : E;U%i:7 7 y;U^y i'vOUx— 7JH~5 

lc«8?ffi££ LTy^^A^^L/ciS^H^mft? 
ZEffijgtoWlfrfi: LT/^v ; r>^^k«!!lVx05(X=2 

Lfc £ £: 3*^IE«o 
[»*3S4] X^U>t|-+->K30~94 : E/1/%, ffliJMtC 
S"&Jt1~120X^ U^+v' Fffi?It5^U ~>5>' 
/l/X-7 1 ;U5~69 : E/b%i7 7 y/l/^y->v > ';UX-7 1 /H~5 

LTU ^Att^SSfcLfcKtt? Bf«t» 
Rs S*«5OOJLX±2OOOJLXT0<K U X5 1 U> 

<fc LT/^5> , 9/*^{bWx05(X=2~2.5k 33<fctf#« 

•&fcC<t^!|t^<frS»^3Sfc«»^]S4lCgBi80lS 

i N (CF3SO2) 2T& y s £<D 'J 9 Alg^^S-g-f*100 

MfROT] Wttttt?*** 1 y ^ x > ~? '=7 y <7 &Z> L% 
l*7 7 -tr^U>^-y^T^ys CftS^WtttfrfS-IE 
liSttJIfcfrf 100««SMc» LT5~20fi*gPffl^SC <t 



*&ie«, y^9ix*JB*stH*y^9ix*JB-&*3b^6 

^6Z>'lCX^U>7|-+-> K30~94 : E;U%. ffllj 
MlcS-g-JSl~12(Dx^U>7|-+->Kmffi^T^^y 
5/5>VUx— • 7 1 ;U5~69 : E;Wiy'y;U^y v-v^Ux— 5^1/ 

[M*5iio] n 9 sbko y * y 

?E«7d5£Ic JBt^T, 3. 6~4. 2V<Di5HT^yr§ 
[0 0 0 1] 

[0 0 0 2] 

[^*CDS'«] y^^Ax;^«>ftlc||LT, «issa 

T^< CDWKtf&^ftTl^o «*l*IE«5§*Mt£ LT 
LiCo02x LiNi02. LiMn204, V2O5. V6O13, TiS2*3b^^ 
6*U ftfrSlsRiLTyf 1 ^^ y^^A-ZyU-x 

> 7 Z^IMSIJ tlT l^o 

sme^y^^Ax^m^icjji^Tiis istiLT 
y^^^-r^i-xD^ibT^^^peuy*-*^- hs 

X^U>*-#^-hs h, 1,2-5? 

p< h*->x*V^<£1«AX±tf>#7n h>ttW«»«[«:L 
i C I O4- L1BF4, LiAsF6s LiPF6^ LiCF3S03. LiN(CF3S02) 

im<D y ? r> um^mmiE^rcmMmi^mm ?nT 

<Dm»j««fflffl Lfc iJf7AZ*f}littl^I3lCWI 
j£ttm**teW«j8J8*ffifll LTl^ d i icEH-r^o 

[0003] zmomm^m^r^rcdbmm^ti 
y y'-T-y; Kb Lm£ Lfc y r> a* y t-«H6om« 

t\ ^H{*m*«t?K y ^-*ffl^feH{*a! y o urn, 

?te<DW5S^ji466+lT^S 0 aetcdcoT. IE®D$S* 

s y3S-r *>#mf*t lt^m^2ooo(d*° y X^ 

y a-;i/*«fl3 LfciEa<tB^@#:m»Rx y ?9/x 

T> ®nfc«7t6#tt^-T Ztm. Electorchem. So 
c, 147, 2050(2000) ICfgS^tlTl^o LA^LS*^ 

c:cD^fi^2ooo<D7Ky x^u>"? y =i-;u^-iEffi 
ic^ffl Lfc y 5 1 r> a* y ^-«5*« <£ y iS5g (so o c jx±) 
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t«, mcmsxDV'Ctjmmfitt < %ik?zx&tt 

<J x^ U>^U 3-;U«j$frT&£/c#K lEtlSfejtJS 

&mi$& y s ^(DmitiEm^mt^- mnmmzM l 
if^mn^Pi-^tim'p u *giEa£>&ox*;u=e- 
mmimx-o % y routf y ^-m^miEmim^ti 
<t LTv 2 o 5 £m^c y 5 1 r> atk y ^— m>*^<DiE«icM 

rS^JbSSE^SftTl^So C<DftfNca3l/*TV205*7§ 
«JK<k L/cIE^ffll^fcm^li3 : 5«Bi©±Pl«i±^3. OV 
<bfg < s *<&«»©tt»S»*V2<>5*flll/>fc«>fc 

[0 0 0 4] 

mzmm^m<o±^^ vroux y ^-«>6*«ftt l 
3 ^ y 5 1 y ^-«?6ffla^iafi«fctf *<3!>iEa* 
ffl^/c y a# y ^-«>is*««fr s c <t iz&%> 0 

[0 0 0 5] 

y a* y T-*5ft*f#s/£46ic(4««ffT?s 

5 V#±|BT»fcon:*M.2 V*"W6«T#»«'&iE<i*fi > 

[0 0 0 6] BP'S. K30~95=E 
fflWWcS-&]11~12(DX^U>**-> KVtteft 

? «^ioosw±<D««-&f*i=m*iit*t lt y a 

£=&5§»L7fciS#?Hf*«fiSSts IEffi?S%Ki&?<!: LT 
/\^v>^A^fkfeVx0 5 (X=2~2. 5). fccfe^mffilt? 

?A£Jl&£lS4y5 1 ?A#Jl-g-£fre>'S:£Aa. 3:6 
Z>Hcx^U>;t+-> K30~94 : E/U%, ffiMNc*-&Sl~1 
2£>x5 1 U>:t=£-> FmiM&T*# , J5'5?lUx.-9-lUS 

y ^ r> a* y t - wh&sjsg* u *-©3sm*S£*«#-r 
[0007] ^mmastfzw.'SiEMicjs^Tfemtz 

C£#SSL^K#?Btt«*«4x*L/:/:*-*-> K<h 
MM 1 ~ 1 2<D x ? u > * * -> K JMft*^*- £ ? 

ys/v^/i/x— T^ufre&sss^^m^ioo^j^t 

LT'J^Aifi^M LfcS^ 

7Kyx^u><?y=i-;ncJ:b^ $*?*#*^fcd& a 



<*m<s*^«-&iEiisicffl^s cilery, a-g-iES*© 
icfcy, «^iE«©x*/i/*-«£*iR]±arHi:5ci:# 
<t^6x ¥±§^M^)2oooc»* 0 y x^u>^y zi-/i/^ 
ic<t\ ccDc<t^e, coD^^s-ffl^fciEaoy^ 

r> A* y V-m>fitt60°C/c«-T^ < x * 6 fc*»(80°C 

[0 0 0 8] X^U>:t*~> K£fflM««:*&£1~12<0 
x^ U>*+-> KWS^WTS-^y 5/5>;H-^;M£tf 

ia>S«l|3K : ffi<fet«P*tt«t?t<3!>ll6»tt**6tc* 
If^Ci^pTtlT^^o dO«i:^0^73-S«!:LTl4. 

«'&IEa*lC¥iSl^Ta6 ,i 500J.X±2000J.XT 

;^J)P T ^ C <t 6^T* tK y x ^ U > ^ y =1 KDX- 
TMtStyRt LTli^y STcti-^^^x-^/k 

^Httmwit^aewr * c: <b ic «t y s iEaswJiifc^fe 

a^lc^si±ic^^^°yx^u>^y=i-/us/ci4 ; !-o 
x-T^Mb-g^^JJDLT^ 3mWV'f?Jl'%:m i m 

fc> ¥^?S^5OOJLX±2OOOJLXT0*° ^IfPV^U 

=1 -nizfcit^ojL-TMk'gmm^T (6o°cj-x±) t 
[0009] y =f-v a* y v-x*m?ft<03vttiEa*d«. 

ttlC^y, 3BR«ie<0«EO!)»a<j«*#t\ £<Dfc4&, 
<D^aTM'> LT LS o Z. tic 
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^SrOSIiW 7 10-85890) ICfcl^Tt. ?E««I±CD±P1143. 
OVT-^ofCc *58B^lCj5lt?.X^U>7|-+-> K(30~94 
=E)U%), <|iMIcS'&JS1~12(DX5 1 U>7|-*-> KJMS£- 
WT^^U 5-^yUx— ■ 5 1 ;K5~69 : E;l/%) <t 7» y /l/^y ~> 
v >, ;l/X-7 1 ;Kl~5 ; E;l/%)^6'5:^*S I F±S^fi^lO 

mmtL zfem v,t^)=F^u m y =t y b«i± 

(4. 2v) $ T?ts-r ^ c t &pjm-?& Vs z tuc <t y 
o y y ^-«;ti<i; y ^ig^s&m^ -r <t 

[0 0 10] WMW&£ LTl*LiCI04, LiBF^ LiAs 
F6. LiPF6s UCF3SO3. LiN(CF3S02)2^y^^^=& 

T-mwrnmrn. \zmm t % y ^ ^ urn t l t « l i n (CF3S 

0 2 )2#£yffillKteffl^£<t#T3r3o £*U4J-XT<D 

l^SL i PF6<D<fc 3 ^ y ^ r> ^JS«7j<^lC <fc y (CiP7j< 
#8SU Hfft%±TZ> 0 JKD^L/cHF«S^Hft« 
fi?ff£5}fl?LTL3;5o £/cl4, y^^^S^SJSL 
T^yfty^^^fig-r^o — *v LiN(CF3S02)2«7J< 
5}&cJ;^P7j<5*fl?l4l5<!:/u<!:&<, HF&fg^L&l^S 
T£3o gcfc. ttS^100*ag|3lC«LTl)PK.§LiN(C 
F3SO2) 2<OS#5SSSP £ y '>£^<tig5*?@ttWI?K* 

ouf? a< * ><D-;njs#5i ir ^'+7} & y * o u-( * y 
mm^me>nr^i\ £ tc^m^mmmmcti lso 

'J ^*Att<!: LTl*LiN(CF3S02)2^S<x fffliliftl 
^#100«MP1CS* LT5~50SSBP#Jll\ 
[0 0 1 1] a'&IES^fc^SftSIESStoJtlfrfs 33 

5rlc&;g> 0 iltttfi LTli^fcl^sflPSTlSl^? 
<E3»tt^«"&IEaiC^^^ >r y x y ? ^ y ? ^-fc ^ 

iEa>s*Kioo««awc» LT5~2osagp^ai\ 

14. lESTSttWtfrFIOOMfiMcfcf LT5BS3PJ: y 3Mt 

y**<M'>t£o jEm%vnmtiL3--\oomm.mc 



SMTP***©©, «-&IEa*OIEaS!|«S«(D*iJ-&AMe 

[0 0 1 2] «-&IEa*lCl4IEa-S!t*Ri&?100SSgP 
Z £ Z tltt*^ H#W»lt^5MaJWT7» 

sn:35««aja±T»ste»*tt-i-» 

IEacO#fi*M£TLTLS5o **fit«9Tffiffl L/i:«M 
^f*0*fi¥^5J?Sl4^;l// \°- S x-: ^ a y 1 

h ?57-r J; y x wp<ku \symm.ic& y 

7 7^»3feW«lE^*t»»Hf^m<D»3fe»BR I D-6 

8 0 6, KD-8 0 6M, KD-803, M'MDM 
F^^T60 o CT1to/co 

[0 0 13] 

HiSft^JI 

V205^* I.Og, ^->?iV?7'^ 0. 15g<D£t*T*JK 
?Lt*TJ;<)FB-&Lfco x^U>t|-+->K(8 
8 : E/l/%)<!:2-(2-p< h+->x F-*^)x^u-^y^v>Vux 
-x;K12^/M6)<Ott«-&# CIt¥^?l : 150J5) 
0. 15g, LiN(CF3S02)2 0. 033g3r7 7 -fc h-h 'J /Hc^fti 

X5y-^ff^20/L/m<D7';l/ = lifC^Lrc<7)-5, -^s 
^80 o C(DmS#§^T|5iSL7Co cft5P-il/7UX-T5 

ciitcjcy, iEa^off^^40jumo«-&iEa^iy 

Lfco A6tifea-&IEas iS5j?@f*:«fS»SS<!: LTX 
^U>7|-*-> K(80.6 : E;l/%)i2-(2-^ h*->X h+v-) 

if/i/^ | ji'>'iH-7;Ki7. 7^/1/%) iT 7 y ;u^y-> 

5>Vl/X— 7 l ;KL7 : E;l/%)0ftS-a#:1OOSSgP{CLiN(CF3 
SO2) 2*30««ffl5*j»* -a:ai*«HH*^-3 7cS5j^ @* 
«j»K*Jlff50/LimlC«lllLfc s b<D, *a<t LTJ1S-100 
/umOL i #SS^14 y &t>i£T =l -f >Si-fe;l/*^« L 
fco 60°C©HjB»tti7?0. 5C, ±Pfimffi4.1VT^*Sft5E 

mx 0.2c TPfimE.ovT-sm^w^To/co 
j&ttyiiLfct^oswiaEaj&Bnicmro c<dei^ 

6x IEaSfeft1gMa y ttSOOraAhOKt^ffitt****^ 
TZ. £&*>&% (ttfts mAh/gl4IEa?St{S»1gyay<7)?5 
tt«3S«**-r) o 80-y-r<7;Mt ; t200mAh/g<i:iSt^m 
§fi^«l# LT33 y s KfF L7c«>^6^460 o C^^:^5L^TSt^ 

[0014] mmm2 

V20 5 )^* 1.0g, ^7fi>7"77^ 0. 15gOJ±*T« 
IX U ?Li*Td;<>F t '&Lfco X^U>t|-+-> K(8 

8=ElU%) £2-(2-yi h=£->x F-+-» x^/|/^y $/>^;Ux 
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-^;|/(12t/W0<0#*S# : 150^) 

0.20g, LiN(CF3S02)2 0. 067g=£:7Mr h" h 'JyUKJMKf 

una.* at*T«fc<a-&u mmx^ >j -&mtc 0 z.<ox 

=? l J-^-J¥^20/jmCD7 7 ;U = iSlC^fl5L/c<D-5. 
80X©«aSS*T?l*SL7£o cm^n-y^ux-r^c: 
<t IC <fc y , IE«£<*0!> JP*40 /J mdMa-g-IEli^fBH L 

/to a.snn:tt-&iE«x ramattWSWiit lti? 

U>:t+~> K(80.6 : E;l/%)<t2-(2-p< F-+~>X F-*-»X 

^/l/^y ^v>Vl/x— ^;K17. 7=E)[/%)tT'J rt/^y -> v>" 
/l/X— 7 1 ;K1.7 : E;U%) <Dttm-g-{*100fimBMCl_ i N (CF3SO 

2) i^mmwMmis ■emmmm&j^ itMS&mHt, 

mCDL i y etrtTaOIt^SfM Lfc 0 6 
0°CJ5J:tf80 o C<3!)'lS*S*T-0.2C, ±PSmi±4. 1VT^« 

ii0&«s 0.2c TK«E2.ovT£«atS[«*fT-3feo m 
[0015] 

V205*»* 1.0g, fry^xV^V* 0. 13g©it*?S& 

HJ£flaj2(60°C) 231 

JtWEMKSO-C) 233 

^6te*S»J2(80-C) 233 

it^fll K80-C) 235 



[0 0 17] HSS0J3 
V205*»* 1.0g, ^-y^iV^y^ 0. 15g<Dit*?SS 
SU PL»T?«fc<>B-&Ln: 0 X5 1 U>^"*-> K(8 

8^W6)<h2-(2-.?< h+~>X h-+-»X^/l/^y->v > VbX 
— ^;K12^W0<D#*&f*: «S¥i£)^S : 1502W 

0. 15g, LiN(CF3S02)2 0. OSg&T 7 *! h-x h y /HcSSjft* 

J)Dk.v ?Li*Tct;<-;i-&Ls MX^y-^fco CCDX 
5y-^-J?^20/jm<D7 7 ;l/~IIlc^LfcO-5s 
8rc<Df8S»4'TI**L7£o s:n^P-/^l/Xt5u 

UV^+v- K(80.6 ; E;l/%)i2-(2-p< F-^fX F-*-»X 

^/i/-?y ->i>;n-f/Ki7. 7=e;u%) izy/i/^y 

;UX— t 1 ;K1.7 : E;U%) <Dftg-&{*:100gmglHCL i N (CF3SO 

2) 2*3o««P*»*-saB««a*^o fe*»?H#:m 

mOL i #S$g>&« y Sto-ST 3-f>S!-t»/l/*fNB! L/c 0 6 
0t©1IS»f TO. 2C, ±PS«J±%3.2> 3.5, 3.8, 4. 

1, 4.4V£^MM±T:£«SI0BIs 0.2C, TPS«±2.0V 
?£WRfiMt€?T-9fc e ±E«E#3. 6VJ-X±T&, R9JS 
& < JtM&Jo Z. re* *ti*ti<D±fa.WE.fel5 
tt^S5«^fi?-El2(c^-ro iSl/>«ffiS:T?5 



^'JlfL/V^^-Zl/i/^f/H-?^ 0.53g, Li 
N(CF3S02)2 0. 177g=&:P-fe hx F- V lUtCftMttlto V2O 

»&u y -«#fc„ d<Dx^y-=& 

y, IE«£fla0ff^/um<D*^IES£f^L/-c o 3.6 

-> K(8O.6^/W0<fc2-(2-.?< F-*~>x h+-»x^;l/^y 
-> -Ji ux - 7 1 ; u ( 1 7. 7 =e i wo <t t 7 y ; i/ y -> >7 u x - 7 1 

;K1. 7 : E;l/%) <73±tS-g1*100SmgPlCL i N (CF3SO2) 2^30 

mm&tt y S5t>-^z^ym^n^^m Ltc. 6o°c 
a E 8o°c<3!>iia»t' m 2c, ±pi«i±4. iv-e^m^m, 

0.2C, TfB«E2.0VT3£«SltSt«*fT-3feo «>tiKlit;a 

J^6Wc^c^5l^T^*6o o c^Di^•^cJ±^ ^^<7)im^<D 

[0 0 16] 
[S11 



50 »-f ^^afcg^gC^Ah/g) 
223 
229 
225 
84 



/Co ia3tc3awit'r^;i/*io-9--<^7i/a©3ES[m*« 

M270mAh/g^5£T-«5ttmj±^Sl±# LTl^ Z.t.ftfot> s 
%o 3EWt±«E€-4.0~4.2VtcB3£-rsc<!:lcJ:yiB 
¥lc3Em*SU»-r S C <t <!: fttefriTc* 

[0 0 18] HSifiij4 
V205*»* 1.0g, ^?iy?57* 0. 15gOJ±*T« 
IXU AI*7<fe<S^L7£ < , — x^U>7)-+-> F(8 
8^%) £2- (2-* h+v-X b*f)X.*lU# l J v^/UX 
-^;Kl2t/W6)<DftS-&f* (Il¥i|»?l : 150^) 
0.10g, LiN(CF3S02)2 0. 033g^7'-b hx h 'J ;WC^ft¥* 
■Sfco V20 5 s ^y^i>^y^S-&*»*tc±IB*j«€' 

jjp^., PU*T-«fc<ii-a-u mmx^ >j -&mrco cox 

5y-^ff^20/L/mO7 7 /U = SlC^fl5Lfc<D-B, 

80°cco|g^*^£Lfc„ '^p-^^uxt^c: 

U>*+-> K(80.6 : E;U%)<!:2-(2-^ h*->x h=^-»x 
y 5/>^;Ux— 7t;W6) £7 y y 

;l/X-x;Kl.7^/W6)<Dft«-&#10(««fiPlCLiM(CF3SO 
2) 2*MMgB»JS*-t£3EM»3*fTO feM^Hftm 
»K*ltff50AimlC«ltL7£«fe<J!>. ftffi<t LTJP* 100/u 
m<DL i^MIS^t* y ^tJ-t±T =l Y >S-b/ W&f«SI Lfc c 6 
O^O'lStf^T^PIWff^ 1VTS*3BE*x TPfi«J± 



(6) 



<&ffi 2002-298844 



2. 0V7?S«3iEfiSC«*fTofe o 0. 2C<D*3(rc3£SMI£200 
^/Hfty >g Ltct «>l!U0«»4«]SM©76% 
tft-DtCo Sfcs 0.5CT?E^m^T3<t0.2CT-?5te«^ 
tTofci^ <£>#m<D$*J68% tte-ofc, 
[0 0 19] 

V20 5 *»5fe I.Og, ^7fi>77'^ 0. 15g<DJ±*T-M 
5tU ?Li*T<fc<S-&Lfc 0 x^UV;t*->K(8 
2=EjU%)<h2-(2-* h*->x h^->)x^l/?'y ->>7l/x 
— xiKl8t7M0 <t 7"J ;1/<?U ->>>;Ux— 5VK1. 7^;!/ 
%)<D£*&i* (Sfi¥^?fi : 15075) 0. lOg, LiN(CF 
3 S0 2 )2 0.033g, WWk'<>9'nW. 005g^7'-tr h- h 
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